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The measurement of the mass, energy, and angle of one of the two complex fragments produced in a binary heavy-ion reaction is sufficient to determine the total kinetic-energy loss in the collision (the two-body Q-value). The amount of kinetic energy that is lost to intrinsic excitation can then be used to classify the reaction (e.g., quasi-elastic or deep inelastic). However, in order to obtain more information on the reaction mechanisms and interaction times, it is important to determine the partition of excitation energy between the two fragments. Studies of deep-inelastic reactions [1] [2] [3] [4] [5] initially suggested that the sharing was proportional to the masses of the fragments, the so-called equilibrium or equal-temperature partition. Recent measurements [6, 7] indicate that the partition is more-nearly equal over a large range of Q-value. Both sets of results can be understood by employing transport models of nucleon exchange [8] . All such studies have used heavy projectiles ( A>50 ).
Comparable studies have not been made for lighter projectiles (A = 20).
The division of excitation energy is an interesting question here because the collision geometry and short interaction time associated with peripheral reactions induced by light projectiles would suppress transport processes [9] . Thus one might instead expect a situation closer to that obtained for direct reactions induced by light ions. In this Letter, we report on the first measurements of excitation-energy sharing in such peripheral collisions, for quasi-elastic products from 11-MeV /nucleon 20 Ne + 1 97 Au reactions. We find that the energy partition is strongly dependent on the direction of the mass transfer, and find quantitative agreement between deduced excitations and an extended version of the Siemens optimum-Q-value model [15] .
The experimental technique involved the coincident detection of a projectile-like fragment (PLF) and a light charged fragment (LF) associated with 3 the charged-particle decay of an excited primary fragment (PF). The PLF 's were detected in a three-element silicon telescope located at 28°, slightly forward of the 1 /J) classical grazing angle. The coincident LF 's were detected with a large-solid-angle phoswich array [10, 11] . This array consisted of eight 20x2.5-cm 2 segments, each a ""' ' v· position-sensitive ~E-E phoswich, and was positioned 25 em from the target. By centering the PLF detector in front of the array, we were able to cover with almost 100% efficiency the breakup cone associated with those PF's undergoing sequential charged-particle decay. The phoswich array provided information on the charge, energy, and position of the emitte~ light fragments, as well as the chargedparticle multiplicity. When operated as a veto detector, the array could also be used to measure the yield of PF 's that were produced in charged-particle-bound states (i.e., two-body final states). ejectile is preferentially excited to a particle-bound state. This is also supported by the dominance of two-body channels for primary 18 F and 20 Ne ( 84% and >93%, respectively), and is consistent with the observation of Wald et al. [13] that fewnucleon or massive transfer to the target leaves a relatively cold primary ejectile.
The situation is qualitatively different for the pickup channel [ Fig. 1(d) ].
For primary 22 Ne, a conservative estimate places the fraction of primary 22 Ne produced in particle-bound states at = 35%, and indicates that the average excitation must be in excess of the 9.7-MeV threshold. This estimate requires a calculation of the neutron-decay yield, which was done by scaling the measured <X-decay yield by branching ratios obtained with the statistical-model code ST A TIS [14] . These branching ratios also suggest that the broad structure in the 22 Ne excitation spectrum, though peaked well-above the alpha-decay threshold, may be caused by competition with the neutron-decay channel.
By employing thr_ee-body kinematics to the coincidence data, it is possible to calculate the three-body Q-value, Q 3 , associated with the breakup channels. This, in turn, can be used to calculate the excitation in the primary target-like fragment (TLF) as
where Qggg represents the mass difference in the entrance and exit channels. This construction again assumes that the detected fragments are in their ground states, and that the exit channel is three body. given by
The predicted total excitation is indicated by the arrow in the TLF excitations of Fig. 2 . For the stripping and inelastic channels, the calculated values lie close to the observed most-probable target excitation, indicating that the target-like fragment is absorbing essentially all of this total available excitation.
However, there is a large discrepancy for the 2n pickup channel, indicating that most of the excitation is not going into the target. 
~-··
In the case of the TLF, it is possible to deduce most-probableexcitation values for all primary channels studied. These are plotted in Fig. 3 (solid circles). This set of data clearly demonstrate that the excitation generated in these peripheral reactions is associated with the transfer of mass. To first '--) approximation, the fragment that is donating mass remains cold while the recipient nucleus acquires excitation, illustrating that nucleon exchange is the most important mechanism for dissipating relative kinetic energy in these peripheral collisions. The observed excitation partition is a consequence of the short interaction times associated with peripheral reactions, which does not allow a redistribution of the excitation energy (e.g., towards thermalization) and, thus, preserves the masstransfer partition. This conclusion is in accord with recent work on quasi-elastic scattering of 8 6 Kr, for which a channel-dependent partition was observed [16] . It is also consistent with the observation of Siwek-Wilczynska et al. [17] that pickup products acquire excitation, as deduced from particle-D coincidences.
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